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SIB7 impact to call setup

Introduction
This document analyses the contribution of SIB7 reception and IE storing towards the call setup time. It discusses a potential improvement and the conditions under which it will be most relevant.

Discussion

The System Information Block Type 7 (SIB7), contains parameters that control the RACH transmission parameters “UL interference” and “Dynamic persistence level”. Broadly speaking, “UL interference” controls the power level at which the UE starts the initial RACH preamble (8.5.7 – 25.331), and “Dynamic persistence level” controls how fast RACH transmissions are re-attempted for each Access Service Class (8.5.12 – 25.331).

Since the values are considered as ‘fast-changing’, SIB7 is valid per-cell but only for a certain time. This time is controlled by the IE “Expiration time factor”. Its default value will in the case of SIB7 amount to 320ms validity. The maximum value will be MAX (32, SIB_REP*256), which is heavily dependent on the UTRAN scheduling algorithm.

The SIB7 will have an impact to the call setup times. The vast majority of calls will require the UE to read SIB7 before initiating the first RACH access (e.g. RRC Connection Request). In R2-051916 this was shown to have 70ms delay (approx). However, this is the delay with optimal scheduling of SIB7. Very often, SIB7 scheduling is sub-optimal which leads to significant delays in the call setup times.

One possibility to improve this situation is to have permanent SIB7 settings. This would mean UE would not have to read SIB7 as often.

If we assume that UTRAN would have to set the values conservatively to avoid high initial power level, then there would be an increased delay in the actual RACH ramp-up - Example: If a UE has stored an incorrect value of UL interference 4dB lower than what it should be, this would mean that the UE would have to go through extra pre-ambles in order to complete the power ramp-up. With 2dB power steps and starting at 0 (UL interference conservative value), this means a 8ms delay (approx.). With optimal SIB7 scheduling (e.g. every 80ms), the reduction of delay is still significant.

The additional power pre-ambles would have some impact to the noise rise. However, we estimate this to be not significant due to their short duration.

The greatest impact of these permanent settings will be to the collision probability. Clearly, the number of collisions increases with the number of RACH pre-ambles. This could potentially be an almost linear increase with the number of RACH transmissions initiated per second. As consequence, this will be more beneficial for networks that minimise the usage of CELL_FACH state for data transmission.

Proposal

As outlined above, the impact of SIB7 scheduling and expiration time can have a significant impact to the call setup times. Therefore, permanent setting would provide a good improvement to the call setup times.

As such, we propose to introduce a way for the UTRAN to control whether SIB7 expiration time is infinite or not. Having this possibility would allow the UTRAN to set the value of the “Expiration time factor” according to the RACH traffic conditions. This could be done in two ways:

a) Introduce an extension to the IE “Time expiration factor” to SIB7 with one value of ‘infinite’. This would be done from Rel-6 onwards.

b) Re-use one of the current available values of the IE “Time expiration factor” (e.g. ‘256times’) and modify it to ‘infinity’. This would have an impact also to SIB7 and SIB14, but is likely to be easier from the UTRAN point of view as it does not change the system information scheduling.
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